Microquantitation of insoluble tissue collagen (types I and III) by radiodilution assay.
The individual collagen types of the extracellular matrix of small tissue samples have been difficult to quantitate accurately both due to their marked insolubility and their relatively low immunogenicity. Thus no microassay with the sensitivity of a radioimmunoassay is currently available for quantitation of insoluble collagen types I and III in extremely small tissue samples. A radiochemical assay has been developed which allows direct processing of small tissue samples containing as little as 1-3 micrograms of a given collagen alpha chain. Unprocessed lyophilized tissues were digested with cyanogen bromide (CNBr) in the presence of a tritiated probe containing a soluble mixture of 3H-alpha 1(I) and 3H-alpha 1(III) collagen previously extracted and purified from tissue minces incubated with [3H]leucine. The resulting mix of radiolabeled peptides was separated on sodium dodecyl sulfate-polyacrylamide gradient gels. Reduction of the specific radioactivity of free leucine in acid hydrolysates of each individual CNBr peptide can be used to quantitate the amount of collagen types I or III in the original sample. Similar radiodilution analysis using a 3H-alpha 2(I) probe indicated a normal 2:1 ratio of alpha chains of type I collagen in the tissues tested. This method is also applicable to cell culture, easily measuring the collagen associated with fibroblast cell layers or medium in individual microtiter wells. When applied to various tissues of known collagen-type composition, it provides reproducible results which compare well with values published in the literature.